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5 (57) Abstract: A refrigerating oil composition containing an alicyclic dicarboxylic ester compound which has an alicyclic ring 
== and two ester groups represented by the following general formula (1): -COOR 1 (wherein R 1 represents C M8 alkyl) and bonded 
== respectively to two carbon atoms adjacent to each other on the alicyclic ring and which has been obtained u sing as alco hol ingredients 
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FC-125/HFC-134 a/HFC - 143a = 44/4/5 2ffM%<9 
(R4 0 4A) «cif*sajSWe,tLSo 
10 i^^hUTH:— Kfb^jR^fb***;^* 5 ^ &tb*o 

JRfb*3fcl*J&fcUTB\ 2 5°C, l^T*^f*©fc©##3; L</B^£*i3o ^ 
#8Jfc:fcttfcflS»l~5 N SF^ b< (± l~4CD^;i/*>. ^D7MX TVU-ir 

& t M£> Zfttc ftVmm 2fc#i!flJ*&»© b T U & o d ©«E#:i£j5fe& (3 43 » 

20 fc»b-C«««*l«lttrt«* s »*U<ttl-'5 0 OMJtffls J:!>#3:b<fcfc2~<4 

o oaa^-c^So 

#&&©#&JE^©H»i*£bT;8^k;h,3o Hl^ns^ttLtlt * 

25 a«tks ^*^jtt*j¥x swimmm. ^3-^-x s <t^r^> hi?©^ 
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&mm®$&mzffiw-t2>-&EE&&jj3,<Dfrmffi. ( 2 )j^*«i«*sj!f er zmm& 

15 5 o*cja±©ifg3t47^ 7 -< ;ua n Mteftti±{F'J;l ^u^^u 

•< * Kfr£>&3S¥fr£5iy:*i£'_i>&< «©«ya:7-f ;i/A N a&s^fcfctf^;* 
<y£S£©ffi v ^ 7 ^ ;b a ± iz U3 ^ *j|£Sj&©A v ^JJbJI % &a u ft 7 f )v 
20 a#, §|o5gt>Sfe£ftt4x t^i^oMlt^l;t:<<, »*u<ffl^ 

1 2 0 o CU±(D^j-*)ltiLW.. myLt£, XVx-XtJK ** V^XtJU 5. h\ 

hMU^±ictiit^o (ai/ei), ^';^^^;u^Tiit N 
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h*f s H*±»t:tt«Lfc*© (ai/pe) mwm-f <btiz><> 

Se«SC3te*-r*9g*Sijlf!Ji:LTttx«BI?LS3. 3 h p— AfetTs 2 5°C 
OKK*^^E2 5 0mmHgfcitf41ft»#^ttiR$I#, 1. 0 56JMT"C* 

v^tiSo *f««Jfc:i±0j;t«s ^--^->ug|n ii©mS«XH-9, XH- 

io, xh-ii, xh-60 omwm? e>nz> 0 

HM^iJ 1-20 ijjEjmMM 1-13 

njfiw* «fc w Jt vm tz&m & «t v«ssn3>jfcm~F ©ai a -e & s « uti?.5 

*l~8fc^-riI!>IE^U f£K60d 1~2 O*5«J:irtb«0!ll — 1 3©U*4^^fl 

fifi) §^i~8t:^tc 
[£*&] 

- y — £ f# tl%> 3^7. =r)\/ 

(i^riH : 1 511% 3^X^)1 5 : 5 11%, :t*5\;u7 : 8 011%) 
&?fl2 : 4 -»>?P^=fr-fe>- 1 , 2—>*#;i/^>^ i — jl&XZFn 

(^^^;U2 : 2 611% 3i^^;i/6 : 2S1% ^x^;^7 : 7 211%) 

- -9- y — jv t> n ti z 3L x =7-)^ 

(i^^;i/3 : 1 311%, :x*^;u5 : 611%, ^XrJ\/8 : 8 1«%) 
4-5>^P^dr-fe>- 1 , 2 -S?*;M?>Sfc> i y — 
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(x.^y^)l4 : 2 411% 6 : 211%, ^X^JV8 : 7 41f%) 

mm 5 : 4 - -> ^ P >-l, 2-^*;U#>Kh i -7* ^— ->H3 J;lF2 

- y — £ f# ?> 

(x^7 1 ;i/4 : 4 01i%s aiX^;i/6 : 8«i%, x^r^8 : 5 211%) 
5 Sift 6 : 4 -^^o^^r-b> - 1 , 2 - i/tt )V&l/m& £tf i - ^ — £> 
ftbtiZ^XTfriis 4 — >^n^dr-fe>- i , 2 -^*;i/^>^iJ e tU r 2 -Ji 

(x.Zrj\s6 : 5 0II1 ai^^;i/8 : 5 011%) 
mm 7 : 4 -i/?n^*Jz>- l , 2 -^^;u^>^*>J:^n-7'^y — ;wy^e> 
10 ff^n^^x^^ 

(oi^^;i,5 : 1 0 011%) 
mm 8 : 4-is?n^*-t>- 1 , 2 - i y — )\,ts>t> 

(oi^^;i/6 : 1 0 011%) 
15 mm 9 : 4 — >^a^jr-fe>- 1 , 2 -^^^^t^^ct^n-^y^y— 

(rn*^;U7 : 1 0 011%) 
gjfl 1 0 : 4 D-xdr-fe >- 1 , 2 -^*;i/4f>^i5ctt>-2 -:n^;i/^3r+f 

20 (xXT;b8 : 10 011%) 

mm 1 l : 4 -->^p^ar-fe>- i , 2-^*;i/4-:>^ N i -r* y-^&cfc^ 
3, 5, 5 - h — ;i/fr£>?#?>*i&:x*^;i, 

(^t:^;1/6 : 1 811%, xXf;i' 9 : 5 611%, 10:2 611%) 

mm 1 2 : 4 -->^P^^r-b>- 1 , 2-^^;i/**>^ N i-^^y-;bioi^ 
25 i-yt/-;^?.f ?.tl5xXr^ 

(;n7;5P;U6 : 711%, 11:4 311%, xXr;V 12:5 011%) 

23 



WO 01/02519 



PCT/JP00/04465 



i ; — Jbfrb'ftbti&^XTfr 

(^X^)l 5 : 2 0»I% ^XrJls 13:4 711%, 14 : 331 

1%) 

5 &a 14 :1, 2 n^*V->i;i3)ls#>m, S 

{^Xy")V 15:13 11%, ^Xy^JV 19:6 11%, ^Xy^JV 21:811 
S%) 

Si 15 :1, 2-i/?n^5-y->i?-ti)m>m. i - ^ — ;Wb' £tfn 
io r^y — jifrbmbtiz^x^iv 

16:2 511% oi^7 L ;i/2 0 : 211% ^Xy L )V2 1:731 

1%) 

Syfl 16 :1, 2 -^yn ;—)l&£lf2 -x. 

15 (z-Xt^JV 17:1 411%v 1 9 : 411%, :n;^;i/2 2:8 21 

1%) 

^jft 17 :1, 2 -i>^D^irf >^*;i/^>^, i - y — 2 

=f-9- y — ;i/ e> £ n & ^ ^ t 1 ;u 

(rnX^H 8 : 2 311%, re;* t 1 ;^ 0 = 411% ^Xy L )V2 2:7 31 
20 1%) 

S?a 18 :1, 2-i/^o^>i'AM>^ i -:T*y £52 

^rit y — £ e> ti & ^ ^ y^jv 
(^Xy^)Vl 8 : 3 811%, ^X"r)\s2 0 : 1 211%, 3^X^)12 2:50 
11%) 

25 mm i 9 : l, 2-i/?u^*v>¥tijv#>m&jLVi-7'* ;-jifrt>m*> 

n^x^r;^, 1, 2 -^^O^^r1t>^A;i/^>^«t^2 -J.^^^ 
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(^^^;U2 0 : 5 011% ^*^;i/2 2 : 5 011%) 
S?ft2 0 : 1, 2-^^D^^it>^*;i/^>^* e tti t n-^^y-;b^e>f#?, 

(^X^)V 19:10 011%) 
&&2 1 : 1 , 2-i/?n^*V>i?*i)],7n>m3o&V : i-7'* J-J)/frt>mt> 

(3lXt)V2 0:1 0 011%) 
mm 2 2 : 1, 2-i>^D^^1t>^*;i/^>iEi5J:^n-^r^y— ;uip?>t# 

{3L^)V2 1:10 011%) 
Si2 3 : 1, 2 -^^D^^-b->^^;v^f>^J;.O t 2 -^^^--^-b-y— ;b 

(ai7.^;i/2 2:1 0 011%) 
mm2 4 : 1, 2 -i/^n-s^-y->^*;i/^->^ i - ^ y -^efctf 3 , 5, 

(^X^;i/2 0 : 1 811% x^r;!/2 3 : 5 611%, oix^;b2 4:26 
11%) 

Sift 2 5 :1, 2-*>?n^irV>i;±i)m>m, S—)ljo£Zfi-y 

± ; — jvfr t> m h tlZ rJV 

(ji^^;P2 0 : 7fi% ^X5 L )V2 5 : 4 311%, x.Xr)l2 6:5 01 

a%) 

mm 2 6 : 1, 2 -is?u^*V>i?Jj)VK>m, n-7# J — Jl^cfctfi -=r 

(nX^)V 19:20 1S%. 2 7:4 7 li% N ^X^Jl 28:33 

lft%) 
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SMI: 4->>^D^t>-l, 2 -^jijm>m.t. t\-t Y^rti ; — 
Jls&XVi -=ri3J — JKDM^TJl^i— (^E;UJt= 5 0 : 5 0) tCDi/^X^- 

;u 

ii|2_8 : 1, 2-^d^>S?*;W>8^ 3, 5, 
5 ^ y —?mXV^2 -^Jl^^-V- y —^(DM^TJl'Z!—^ (^;Ht= 5 0 : 5 
0) iKDif^XrJ]/ 

mm 2 9 :1. 2 -i/?u^*-y->iS*>)m>Wt£, 3, 5, 

^i^y — ;i/*5cfct>^>^n^.^rt>-^— ;u (^e;w£= 5 o : 5 0) 

10 fiM3_0_: 1, 2 -i/?n^3cV>iS 3, 5, 5 - h U ^ 

— ;^±V2 , 6-^^f;i/-4-A7'^y-;KDS^7;i/3-;i/ 
it= 5 0:5 0) ^Ov^*^;!, 

SMAi.: 1» 2-isPn^Jry->i/j3)ltf>mt, n - ^ ^y — ;i/*s 2 , 
6-> ? ^^;u-4-^r^y— ;i/©?g^-T;i/=i— ;i/ (^m= 5 o : 5 0) t<z> 
15 yxXfil' 




coofO 

COOR 2 



3^X^)1 1 


R 1 : 


n 




Is 


R 2 : 


n 




i^rJl/ 2 


R 1 : 


i 


-zr 


Is 


R 2 : 


n 




3 


R 1 : 


n 




Is 


R 2 : 


2 






R 1 : 


i 


- y=f-)^ 


Is 


R 2 : 


2 




5 


R 1 : 


n 




Is 


R 2 : 


n 




6 


R 1 : 


i 




Is 


R 2 : 


i 
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ji^^;i/8 R 1 : 2—±?-)V<^*-*/)\,&* R 2 : 2 -.x^;w>^>;i,a£ 

j:X^;i/9 R«: R 2 :3, 5, 5 - h >) ^^JU^i^^m 

^X^Jl 1 0 Ri : 3 , 5 , 5 - h 'J * 3-)l>^**>fr^ R 2 : 3 , 5 , 5 - h 

^XTJl 1 1 R»: R 2 : i - y 

1 2 R 1 : i - y — R 2 : 

1 3 R 1 : n-7f;i/g s R 2 : i —v^i/Jlg^ 

^X^JV 1 4 R 1 : i -ry;b«, R 2 : i-^SWUS 

14-2 6 lZ&VZ>i/?n^ir+)->i?±>JVtfl'mx-X^Jl> 1 5~2 8] 



COOR1 



COOR 2 

^7^JV 1 5 R 1 : R 2 : n-^T^l/S 

^X^Jl 1 6 R 1 : i-y^-JV^ R 2 : n--\^"^;i/S 

1 7 R 1 : n-^-;H£ N R 2 : 2 -^^;u^^r^;i/S 

1 8 R 1 : R 2 : 2 -^9-JU^*i><;im 

^7^)1 1 9 R 1 : n-^;i/» N R 2 : n-7^Jl/& 

JiX^;b2 0 R 1 : i-7?-)l>M. R 2 : 

^7^JV2 1 R 1 : n-^^;i/^ N R 2 : n-^7?;bS 

ji^t x ;1/2 2 R 1 : 2 -J^;i"\^r->;i/&. R 2 : 2 - ^9-Jl^^->J^M 
x.%t l )V2 3 : i-y^Jim, R 2 :3, 5, 5 - h U * 

^7^)12 4 Ri : 3, 5, 5 - h U ;>< ^;i^3^>;i/Ss R 2 : 3 , 5, 5 - h 

^Xy^)V2 5 Ri : i - R 2 : i - J 
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ji^^;i/2 6 Ri : i - y — R 2 : i - J 

2 7 R»:n-y^;uS. R 2 : i-^^l/^ 
2 8 R 1 : i-7^>;i/*> R 2 : i -ryJH 

[**d*I] 

JIS-K-2211 r^^jor^tc^g^^^j fcSW&LTs 
HFC 1 3 4 a^«E4 0 g(^tT#M^^ 1 0 giB-&U ^illS^^A 5 - 

fco nZtifzf&m&M 1 — 8 IztrsTo 

jis-c-2101 rmm,mmtouwiJ5mj kup»lts 2 s°ciz&vz& 
m - imjkfrM&fe&uwi 1 ) 

^rzk#S£ 1 0 0 0 ppm£m^b£!£*4#l9 0 g h ^ u-7tcff$ 

U HFC 1 3 4 atf&l Oghli 39. 7 )V 3- ©^-fH) ^i^Ab7tfefc. 
2 0 O-Cldini&U 2ilP B m©K^©^H.M^©^M. K»a©flc«ffitn;*. 

K*4»©±Kfliis»j^ufco mztitzffimzm. 1 ~ 8 t^-r D 

ASTM D 2 6 7 0 "FALEX WEAR TEST" tflLt, g£ 
*M4©g* 1 0 0°C©MTT\ «£> 11^5 15 0 1 b^MCDTK 1 ofc 
2 5 0 lbM©T£2B#BS£©*tt£SteLfco &i£Mic^Tt£ll^ 

"To 
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J IS K 2 5 4 Oizmmvx. 5 0ml t'— * — fcg&Bi* 3 0 g£f?&U 
Ln 7 B&<OK*4tt©*«s 4 0°C tc ®j*£jg N ±M£Bd£Lfc. »e>*i 



[Si] 





i 


2 


3116013 


sawi4 


3iffi0l5 


(Sfi%) 


1 

(100) 


2 

(100) 


3 

(100) 


4 

(100) 


5 

(100) 


(if%) 














40°C(mm 2 /s) 


10.5 


10.3 


16.5 


15.1 


12.8 


100°C(mmVs) 


3.0 


2.5 


3.2 


3.0 


2.7 


±M(mgKOH/g) 


0.00 


0.00 


0.00 


0.00 


0.00 




*K* 












K2X10 12 


1.0X10" 


1.5 X10' 2 


3.0 x 10' 2 


1.0x10" 


ttKttl 




£lb£:L 




3S*b#L 


»b£L 






Cu 


«MMtL 








SHbJfeU | 


Fe 




^IbfcL 




WbftL 




Ai 


£<fb£L 


SSfbttL 


^b#U 


^IbfcL 


£<bfc:L 


f*«*£ft^(Q-cm> 


I.OxlO 11 


5.5X10" 


2.5 x 10" 


7.0 x 10" 


4.2x10" 


(mgKOH/g) 


1.25 


0.90 


0.35 


0.30 


0.32 


FALEX|£S$ 


fcf>S^M(mg) 


17 


18 


22 


21 


24 


teK»n 




^IbfcrL 


^IbfcL 






£lb£L 


16*£g40°C(mm 2 /s) 


15.9 


15.4 


25.0 


22.5 


18.9 


£&*I(mgKOH/g) 


1.57 


1.32 


1.45 


1.28 


1.56 
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[312] 





HtSW 6 


3SSB« 7 






(Sfi%) 


6 

(100) 


4 

(99.8) 


4 

(99) 








1 


z 

VI/ 






40t(mmVs) 


ill 


1 0.1 


1 O. 1 






100t(mm 2 /3) 


2.8 


3.0 


3.0 




±KI(mgKOH/g) 


0.00 


0.00 


0.00 






«;» 




»» 




i*aSft$(»'cm) 


2.8 xio" 


6.2 x 10" 


2.8 x 10" 






twana 


SMbfcL 


SMbaru 


SMbfcL 








Cu 




»b#L 










Fe 














Al 




^ibfcL 








(*«*«* (Q -cm) 


3.9X10 J0 


1.0X10" 


4.8X10" 






±KI(mgKOH/g) 


0.69 


0.05 


0.52 




FALEXfSt^ 




25 


20 


9 




[313] 
















ttKfl 1 








(it%) 


7 

(100) 


8 

(100) 


9 

(100) 


10 
(100) 


(11%) 










a»s 


40°C(mm 2 /s) 


R 7 


Q 1 


ii n 

1 1 .V 


17 7 




100°C(mm 2 /s) 


1.9 


2.1 


£7 


3.4 


4Kl(mgKOH/g) 


0.00 


0.00 


0.00 


0.00 






4§» 


*§#tt 






1.7X10" 


3.4 x 10" 


4.6 x 10" 


8.9X10" 












asib&L 


ttttKI 




Cu 




«XXd> 




»fc*L 






Fe 


JR4b 












Al 




*6<b«s:L 


»b£L 


SEibfcL 






3.2 xlO 10 


2.5 x 10 10 


6.8 x 10" 


4.8 x 10 10 




^®<l(mgKOH/g) 


2.33 


1.18 


1.36 


0.30 


FALEXtigl 


tf>*Hfi(mg) 


28 


30 


17 


24 
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[«4] 







mmm io 


31160! 11 


(H2%) 


11 

(100) 


12 
(100) 


13 
(100) 


(aa%) 




*~ 


~* 




40 0 C(mm 2 /s) 


15.3 


16.5 


11.9 


100 0 C(mmVs) 


3.0 


3.3 


2.7 


(mgKOH/g) 


0.00 


0.00 


0.00 










tMS«&2S(Q-cm) 


9.9 X10 12 


9.0 X10 12 


1.8X10 13 










^IbfcL 




Cu 


£<b#L 


SfbfcL 




Fo 


£<bfc:L 




2Mb&L 


Al 


^IbfcL 




^b£L 


#1I£fci^(Q-am) 


1.8 x io 12 


2.0 xiO 12 


3.6 X10 12 


±8I(mgKOH/g) 


0.45 


0.39 


0.69 


FALEXW& 




15 


.14 


19 






£<bfcL 




SibfcL 


SaStej^40°C(mm 2 /s) 


23.2 


24.5 


18.1 


iHKmgKOH/g) 


1.61 


1.38 


1.29 
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[S5] 





^caci 17) 1 *- 








«fisv! 16 




14 

(100) 


15 
(100) 


16 
(100) 


17 
(100) 


18 
(100) 


(Hfi96) 














40°C(mm 2 


/s) 


1 1.0 


10.9 


17.0 


15.6 


12.7 




100°C(mmVs) 


O. 1 


2.6 


3.3 


3.1 


2.7 


±i$H(mgKOH/g) 


0.00 


0.00 


0.00 


0.00 


0.00 




TO/5 






WHS 






n) 


6.5 x 10 12 


7.0 xlO 12 


8.7 x 10 12 


4.9 x 10 ,a 


2.9X10" 






3£lb£:L 


3£lb£:L 


3£<b£:L 


SSlb&L 


3E<b£:L 


ttt£S I 




Cu 






Stlb^L 


K1b£L 








Fe 


S£<bfcL 


^ibtfU 


^IbfcL 




&4bfcL 






AI 




WfcttL 










*S»ia^(Q-cm) 


9.2 x io n 


1.1 xio' 2 


2.5 xlO 12 


5.6 xlO 12 


4.9 xlO 12 




ilI(mgKOH/g) 


1.09 


0.81 


0.31 


0.39 


0.29 


FALEXStiS 




22 


21 


18 


17 


23 






SMbttL 




SMbfcL 


S6fls«£L 


SCibftL 


2&&]g40 o C(mm z /s) 


12.0 


12.1 


18.9 


17.1 


13.8 




£Kfffi(mgKOH/g) 


3.05 


3.47 


3.29 


3.15 


3.54 


[me] 




l£JS0|17 


IUMI5 




ifcf£0l7 






(®S%) 


19 
(100) 


20 
(100) 


21 
(100) 


22 
(100) 


23 
(100) 




csa%) 
















40°C(mm 2 /s) 


14.1 


7.2 


9.8 


11.8 


18.2 






100°C(mm 2 /s) 


£9 


2.0 


2.2 


2.8 


3.4 




±&ffi(mgKOH/g) 


0.00 


0.00 


0.00 


0.00 


0.00 


















ft*IKtt*(Q-em) 


3.1 X10 13 


5.8 X10 12 


9.1 X10" 


1.0x10" 


9.7 xio 12 








SlbfcL 


3£<bfcL 


£4bfcL 




SMbfcU 




ttHSU 




Cu 








£<b#L 


£1b#L 








Fe 


£1bfcL 


SUb 


-•■Mb 


Slb^L 










AI 










£<bfcL 








7.2x10" 


9.1 xiO ,D 


7.5 X10 10 | 


8.7x10" 


2.8 xio 12 






±K{ffi(mgKOH/g) 


0.62 


2.15 


. 1.23 


1.59 


0.28 




FALEXf*g| 


tr>«na(mg) 


25 


32 


29 


21 


19 
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1317] 





mmm is 


^660! 19 


mfam 20 






(SS%) 


24 
(100) 


25 
(100) . 


26 
(100) 






(S3%) 














40°C(mmVs) 


12.6 


17.2 


12.5 








100 0 C(mnn 


Vs) 


2.7 


3.4 


2.8 






±i$ffl(mgKOH/g) 


0.00 


0.00 


0.00 












«» 






*WHX*(Q-cm) 


2.8 x 10" 


7.0.x 10" 


3.5X10 11 










I 3£lb£:U 




JC^b^fL 






ttttttl 




Cu 






£<b#L 










Fe 


2£ib&u 


^£lb#L 


2£4b£*L 










Al 


SMbtfL 


SBlbttL 










ftagfii$(Q'cm) 


4.5 X10 12 


1.2 X10 13 


6.7 X10 12 








iM(mgKOH/g) 


0.39 


0.41 


0.53 






FALEXKK 


fcf>fiMfgCmg) 


18 


16 


18 










£<bfc:L 


SlbfcL 


SlbfcL 










14.0 


18.5 


13.9 








±8£lffi(mgKOH/g) 


3.32 


3.12 


2.98 






[318] 




















it&fll 10 


Jt««11 


tt&m 12 






27 
(100) 


28 
(100) 


29 
(100) 
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